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KB E
AOREIANT T HEZRA Generator Btk , Hi2ME T CPU 5 CUDA BFisBENIA O, CUDA SKERHIERDEA
kernel-side seed/offset 4 B & %,
B/ :
* Generator APl Q.
* Generatorimpl Z&E%,
e CPUGeneratorimpl,
« CUDAGeneratorimpl , ‘@& per-device seed/offset IR 7o
* CPU BRIA Generator,
» CUDA iR & 437 BRI\ Generator,
¢ ManualSeed / ManualSeedAll 4i— seed AH,
* Seed/ InitialSeed,
* GetState / SetState RSRFEIRE
* Tensor::Uniform # A £ 3/#R1A Generator,
 nn:init::{Uniform, Normal, KaimingUniform} ## A Generator,
* nn:function::{Rand, Randn} fEABEAKE4ERA O,
o &3 Generator 5 tensor FinEE —HMRE ; EE CUDA Fimkt L device index £
e CPU/CUDA 2%t Uniform / Normal Z#[#9{X £ % float32 ; CUDA BE#LIE T kernel £/ Philox-style seed/offset 4
o
e CPU #1 CUDA MR,
o BHESIMKERZ scripts/check_generator_reproducibility.sh,

AEfSZEE Al TEIKRE

A1 B ZZ& PyTorch 9 Generator/Generatorimpl /&, #RIA/E 3 Generator, manual seed. state RIFIXRE R
CUDA seed/offset A42 RN , BB IR InfiniTrain A Tensor, Device, MTFH stream AP JIZ =M , KEH
PyTorch SEEIAHE |, th A& ZE bit —Fo

A EAHSREETSHERSE |, A OpenAl Codex ERHBIFF A TE, CPU/CUDA ¥E, ik, MN¥WE GPU,
B2 digest 5 sanitizer iEEIR B B R EE S IT, B4R MR R RHEHA REFERENCE.md,

RAERERWIEE

#;— Generator IR include/generator.h, src/generator.cc CPU/CUDA 4 —#: 0=

CPU / CUDA Generatorlmpl CPUGeneratorlmpl, CUDAGeneratorimpl CPU/CUDA EmNit 5ENEE

seed 5 state B2 ManualSeed, Seed, InitialSeed, GetState, SetState E/5 seed, RBEM. HIF state ik
ZR1A Generator CPU singleton, CUDA per-device map R K., HERAE, N GPU BEM
S5i—2 /3 seed ManualSeed / ManualSeedAll NERMeIZE CUDA Generator E &M
£ 3 Generator Rand/Randn/##4{t# 0 A& Generator £ Generator FHE BRINRZS
AL KEBENE 7 Uniform, Normal, KaimingUniform CPU/CUDA #13a{t Tt

HEZR B4 FR 1A A Rand. Randn CPU/CUDA RTEH., ##t SREN R
ZKRRE Generator PI#B mutex £ RBRIA Generator % offset i
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BREEOS— GetDefaultGenerator(device) FKYE GPU KRS R B s
RESAEIRME AL, GTest SEIMA EENHEE#HRE digest LR
R 1t BA

Generator R#H std::shared_ptr<Generatorimpl> , A RESE—ED , FHRFE/S I RNG engine. CPU 1 CUDA
Ja¥s 2 Bl CPUGeneratorimpl, CUDAGeneratorimpl 3831 , E{&SRIIRE WHIER 4R, AHLTHREHR
O, I EE, A% CUDA random kernel i fY offset reservation A0 ; FH & std:mt19937, curand =
Philox HRAEX Ko

ReserveRandomOffset 2 # & CUDA kernel 2 AFTEM offset IFIE X , R CUDA Generator 53 ; CPU
Generator T4 ¥ offset , A ZZEOSBEHEAK, CPU FEHLE BT Z mutex SRIFP#Y FillUniform / FillNormal #E3#
engine state, ZEOR YA RN FiRFEALR , TRk CPU 5 CUDA LI XAMRBNNERESLLF K.

ManualSeed(uint64_t) &/ seed W& /K 32 B ##1L CPU engine , % 64 {i seed B EM. CPU EimfE
FA std:mt19937 EIRFENLF S, CUDA Gik R43 seed 5 offset ; CUDA tensor /Y Uniform / Normal FEAE 7 B
@A CUDA kernel , #83& Generator TR 1Y (seed, offset) £ MBI , BRTEAAE AR -V

CUDA Generator B9 host FillUniform / FillNormal 5 CUDA kernel { Fi#8E# Philox counter Bt53F offset 54 22 NI
, FE4F I host mt19937 fallback engine, XHETTIL LB host FEOH 2R, Bt A kernel , &R £ HEH
kernel , [FEEFEN X B BB [E — 4 offset #HR BT ALEE., Normal B host/device SF R ZEXUAREFERNVER |
At RAEERE LR X B MRSTE L —B , FH&iE host/device & bit — B

2R\ Generator BEIXBIE N FE AR ERIEEE seed ; ManualSeedAll(seed) 2EE CPU ZRiA Generator, FIEESI
# CUDA BR1A Generator , 7 i2%&BR1A seed , /LM OIEHN CUDA R%& Generator 8 AR —1 seed.
GetDefaultGenerator(device) 2R IEIR R E 5 & F CPU ERIA Generator 318 CUDA &% ER 1A Generator ;
ManualSeed(seed) fE8 ManualSeedAll(seed) KI5 & B HE L — seed A0,

State &1t
GetState JR[E std::vector<uint8_t> , AZAE :

o RIREHIRIN,

o %A seed,

» CUDA state 3R device index ( /X CUDA Generator , A FHRAFMKFREERE , FRERE BFF index ) »
CUDA offset ( {X CUDA Generator , it 3 kernel-side BEHLREHTRHMNE ) o

e CPU std:mt19937 FHI{LIRZ,

SetState 2R FIHFE R H = RBITTEE R, seed, CUDA offset MEMEI token FEZRAE, HEHIAREZH
EMEMENES (BFE4TH ) #43E4% ., CPU engine 4181725 624 N uint32_t 9 state word 1 1 MR
IS 624 B9 position token , B state word T8E£ %, CUDA state BI3KJR device index 4L F int8_t JEFEH ,
{BEE CUDA Ei%# Generator AT index X & seed/offset , 5 PyTorch B [E G state T BB L —F,

MHABE THIR, =, 8. BRENR/4ZTEE., AXHSFER., BEREFH. CPU engine token ¥ E/word SEE
Iposition/all-zero, CPU/CUDA /i ItEE, CUDA 3E3£3KIR index, CUDA ¥ index EMH offset MAFEE,
state header T/, CUDA state ¥R fallback engine EHHRF v3 , IRIRAELHBFEEL  MFREER

B4, CPU engine MY XAFFLAHE: C++ r/EEXI , EEHRHWEKRREARTERE ; AXATFEEBIREE,
BREKPEFHFRE. CUDA state ABEBHIEUFTER , AIBHEMER , BHBEIRAE header BRI E
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BErEA
MBCRBENE T

e nn:init::Uniform

e nn:init::Normal

* nn:init::KaimingUniform
* Tensor::Uniform

BEAKBERAD :

¢ nn::function::Rand
¢ nn::function::Randn

KENMEA Generator B |, # 0 21R1E tensor/device B3I {# A Ha1%ZBIA Generator ; EREARERAFEE
Generator , TH## ZRIA Generator R3S,

% F] CPU/CUDA BE#IEFE A # A O R$EF float32 tensor , JE floatd2 REBE AR ERIEL, Uniform 2RE LT
RER. MFEREXERETEY float RAE ; HE L THRREEHENHEHEVIRS. Normal XiFstd==0,
ZBR18H mean , FIRHRIEFSZE Normal —2 Y state/offset #HEHE X,

Z2H Uniform/Normal ( ‘@%& Rand/Randn ) tensor @A {1172 WS Generator backend % , RiE1E 7 Bk
MXEREFHENRE , HEBERHEIRE , BF2AK 0 F1 null-pointer memcpy, CUDA kernel B st % 5|
fEF 64-bit FEITTE,

RBREEETE

Tensor::Uniform 1 nn::init::{Uniform, Normal, KaimingUniform} #9.2 X BEHRES B H std::optional<std::mt19937> &
#17 std:shared_ptr<Generator>, BMZSBHNAATEEBH ; REEXEA std:mt19937 WIAAFFR AR
MakeCPUGenerator(seed) , 27 CUDA tensor #5H 62 MakeCUDAGenerator(device_index, seed) , FB{& A
RO, |H mt19937 engine state FEEEEE S A #1 Generator ; T E R GetState / SetState R 77 H R E H7hE
HRRES.

B EHH example/gpt2/checkpoint_loader.cc 5 example/llama3/checkpoint_loader.cc iR B & B R
std:mt19937, EA1E F R~ checkpoint loader B3R BEHLER R | FELT AR BUEHERE AL 5 Rand/Randn #%
DR XXM AEHRELE—CENME RNG FAR,

Dropout 38 % FA

FER S Dropout, Rand. Randn H 3R UIKHENZRRE , BARKRERREDEA - RERBINERFA. A
HIMEZR & B BEA Dropout EF , A3LHiE#HF Rand/Randn X Generator 858 01E, i G FFTEH training/eval,
mask scaling, autograd =% CUDA i& X AFEL , FRTEIN QI ¥ & Dropout ; 542 Dropout AJ E#EE A
ZRIA/E 3 Generator ##47H CUDA offset reservation #l#l,

M5 R

mIRIRER

o B84 : /path/to/InfiniTrain

+ CMake : 3.28.4

+ GCC/G++:13.4.0

+ CUDA: 12.4

+ GPU : 2 x NVIDIA GeForce RTX 2080 Ti ( &+ 11264 MiB )
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« RAWIEAH : 2026-07-12
WiFas

# CPU-only build

cnmeke -S . -B build-cpu -G N nja -DUSE_CUDA=OFF - DUSE_NCCL=OFF - DBU LD_TEST=ON \
- DCMAKE_C_COWPI LER=gcc \

- DCVAKE_CXX_COWPI LER=g++

jobs=$(( $(awk '/MenmAvailable/ {print $2}' /proc/mem nfo) / 512000 ))

nproc=%( nproc)

[ "$jobs" -gt "$nproc" ] && jobs=%nproc

[ "$jobs" -It 1] & jobs=1

cmake --build build-cpu -j"$jobs"

cd build-cpu & ctest -L cpu -j"$jobs" --output-on-failure

4

# CUDA build

cd /path/to/InfiniTrain

cmeke -S . -B build-cuda -G Ninja -DUSE_CUDA=ON - DUSE_NCCL=OFF - DBU LD_TEST=ON \
- DCMAKE_C_COWPI LER=gcc \

- DCMAKE_CXX_COWPI LER=g++ \

- DCMAKE_CUDA _COWPI LER=/ usr /| ocal / cuda/ bi n/ nvcc \

- DCVAKE_CUDA_HOST_COWPI LER=g++

crmake --build build-cuda -j"$jobs"

cd buil d-cuda &% ctest -L cuda -j"$jobs" --output-on-failure

BAREER (2026-07-12) :

S T N N

CPUGeneratorTest.*

CPU £ E#RENis 242 231 11 0
CUDAGeneratorTensorTest.* ( R+ ) 16 16 0 0
CUDA #r&Ei, 9 9 0 0

ERBFRAERABHZLN KB L. CPUIREMN 11 4 skipped U1 B REEA FIR/FFEMEXAH
Generator MiX kM, BEHEILE FHIEL -gtest_repeat=10 --gtest_break_on_failure #E£E5=1T 10 X , 10/10 passed,
CPU 5 CUDA 5K EM@MM R ; BH# 2 Kaiming #1%1t. Rand. Randn digest Bi)X395 ec0f626ebd167804,

2 L AddressSanitizer + UndefinedBehaviorSanitizer i£1T CPU Generator EEE % , 41/41 passed B AR IR &
sanitizer £5i%. R BHEMNRIUEIFEE 1T ; SHA-256 : a43749c56429c555e27af3255¢309f60a1324315f71¢8c6d9b
0eb961b0d23707,

EEEMN

cd /path/to/InfiniTrain

bui I d-cpu/tests/tensor/test_tensor_cpu_only --gtest_filter="CPUGeneratorTest.*'

bui | d-cuda/tests/tensor/test_tensor_cuda_only --gtest_filter="CUDAGenerat or Tensor Test. *'
scripts/check_generator_reproducibility.sh build-cpu/tests/tensor/test_tensor_cpu_only

EHEESURELSNEIFINRBE , XEE seed T Kaiming ##1t. Rand. Randn B4 RitEI2E digest
HE® :

scri pts/ check_generator_reproduci bility.sh build-cpu/tests/tensor/test_tensor_cpu_only

SE T EEORS
FESE

* [PyTorch torch.Generator 3 #%](https://docs.pytorch.org/docs/stable/generated/torch.Generator.html) : 233 01E
Mo
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» [PyTorch ATen/core/Generator.h](https://github.com/pytorch/pytorch/blob/main/aten/src/ATen/core/Generator.h) :
AFAamEXRIADE.

e [PyTorch CPUGeneratorlmpl.cpp](https://github.com/pytorch/pytorch/blob/main/aten/src/ATen/CPUGeneratorimpl.
cpp) : CPU seed/state B,

e [PyTorch CUDAGeneratorimpl.cpp](https://github.com/pytorch/pytorch/blob/main/aten/src/ATen/cuda/CUDAGener
atorlmpl.cpp) : ZFi% % ER1A Generator, Philox seed/offset &

* [PyTorch randomness note](https://docs.pytorch.org/docs/stable/notes/randomness.html) : JE I HSEE SR Hl,

InfiniTrain PyTorch 3 Riig % MNFFEE

Generator / Generatorlmpl at::Generator / backend impl ARELERANSE

ManualSeed manual_seed R EYIR seed HEBF5I

Seed seed £ R BEYL seed HEBFTI

InitialSeed initial_seed REI#HEIE seed

GetState / SetState get_state / set_state REEMRERIILE

GetDefaultGenerator default CPU/CUDA generators REX AR IRREERE

ManualSeedAll 25 seed 2HIEX E[E CPU, BARKA%k CUDA EIA Generator
ReserveRandomOffset CUDA Philox offset reservation NEIR kernel ZEFEBHEHL X H

AW BSEEOENTRSALEN , RBEH PyTorch SKIAREHE , EFRERKEEE M HZE bit —B

5 PyTorch i& X357

2XI5F -

« AFAEHEER Generator,

» K& Generator BY £ ZH AR & ERIA Generator.

« 25 seed AOZFIBRIA Generator.

o RENIZ seed WEAMERIFEESRIA seed ; WA ManualSeed FITRHAIZEATEH,
* @ seed. AAAIMFERAEN,

« ZRFALEH Generator K75

* GetState / SetState AR EFEHFFILE

e CPU ERiA Generator 5 CUDA &% & ZR1A Generator 28,

» CUDA state 312 offset , CUDA tensor BE# kernel 58 %% 1% offset 77 EEHIBEHLR X H
* offset reservation EZLEBH X TRERF. EZHEETESR,

* CUDA BEHUREHR DN ZIX kernel ARRBERELFA —3 , 3BT Uniform SEE & Normal $9{E/5 M58t

smoke test,
* CUDA host JH# 5 kernel JHFEHZE —1 seed/offset FEHL TR,
o EE seed THIFAIL. Rand. Randn FEF NI 3#HFE AP 4 — 2 digest.
» Normal By std == 0 JR[E mean , BT LEH#ER# Generator state/offsets

» [@/&8 CUDA /59 E 3 Generator A[ ¥ device index FiF tensor , CUDA state 5 ] index k& ; ZFi&R R EIA
Generator i E IR,

e Uniform BRI R, XKEAREMHEZ L TRIENS PyTorch E4—3,
RIFRBLEIE -
« B CUDA kernel £ B H3RIKY Philox-style £RiB%E , F&i#%E S PyTorch & bit —3,
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e CPU/CUDA A $tFE#IE 7 B 5119 R B % float32 Uniform / Normal 4% ; Hfth dtype BETT B , YHALERIEL,

» CUDA state i@ seed/offset , {815 KX 5ZE PyTorch A& graph-safe RNG state, capture tracking & &R 1E
X

o BEMKYE GPU L3I CUDA 0/1 BRIA Generator 38 #3 ; —MEE LN ELREAL kernel BRAT2RES —
% %K Generator state,

* ReserveRandomOffset ;2 X &l CUDA jiw#E A& X , CPU Generator T X 5% 8 M.

o £ std:mt19937 MRS HEE BN std::shared_ptr<Generator> , S EBIA N 18 A & BIRIGEE

* GPT2/LLaMA3 7=l checkpoint loader # B EB mt19937 1A X%/ 0:FEHL 1 A 85 ESE B .
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